Aims. Aiming to find new extremely metal-deficient star-forming galaxies we extracted from the Two-Degree Field Galaxy Redshift Survey (2dFGRS) 100 K Data Release 14 emission-line galaxies with relatively strong [O iii] λ4363 emission.
Introduction
The identification of chemically unevolved star-forming galaxies in the local universe, with a nearly pristine chemical composition, is a fundamental quest of contemporary observational cosmology. This is because of several reasons.
First, studies of abundance ratios and abundance gradients in these systems are crucial for our understanding of the early chemical evolution of galaxies and for constraining models of stellar nucleosynthesis and the properties of massive stars in the early universe.
Second, if we wish to understand the spectra of primeval galaxies, it is highly important to understand how the UV radiation field of these systems changes as metallicity decreases. It is well established that the lower the metallicity, the harder is the radiation from massive stars (Campbell et al. 1986 ). As a consequence, strong high-ionization lines are expected in the spectra of metal-deficient star-forming galaxies. Indeed, deep spectroscopy has led recently to the discovery of high-ionization emission lines, such as [Fe v] λ4227 and [Ne v] λ3346, 3426, in addition to strong He ii λ4686 emission, in a few of the most metal-poor star-forming galaxies known in the local universe (Fricke et al. 2001; Izotov et al. 2001 .
Third, systematic studies of star-forming galaxies all the way down to a strongly subsolar metallicity are indispensable for Based on observations collected at the European Southern Observatory, Chile, ESO program 71.B-0032. are only available in electronic form at http://www.edpsciences.org putting tight observational constraints to the primordial helium abundance, which constitutes one of the key tests of Standard Big Bang Nucleosynthesis. They allow to infer the ratio dY/dZ of the mass fraction Y of helium released into the interstellar medium by stars relative to the mass fraction Z of heavy elements. This quantity determines the slope of the linear regression of 4 He against O and N and hence directly affects the extrapolation of those regression lines to zero metallicity to determine the primordial helium abundance (Peimpert & Torres-Peimpert 1974 , 1976 Pagel et al. 1992; Thuan 1998, 2004a, and references therein) .
Fourth, recent work lends strong observational support to the idea that some among the most metal-deficient star-forming galaxies known in the local universe have formed most of their stellar mass within the last 1 Gyr, hence they qualify as young galaxy candidates (Papaderos et al. 2002; Guseva et al. 2003; Pustilnik et al. 2004) . Evidently, such systems are excellent nearby laboratories for studying at high spatial resolution the early chemical and dynamical evolution of galaxies and can yield fundamental insight into the process of galaxy formation in the distant universe. In this regard, dedicated searches for metal-poor star-forming galaxies at low redshifts are of great interest.
Blue compact dwarf (BCD) galaxies constitute ideal nearby laboratories for studying active star formation and galaxy evolution under conditions which in many aspects may resemble those in distant low-mass protogalaxies. These systems are gasrich, low-luminosity (M B > ∼ −18) objects undergoing an intense burst of star formation in a very compact region (≤1 kpc). Other than originally conjectured (Sargent & Searle 1970) , the majority of BCDs are not primordial systems, but evolved dwarf galaxies where starburst activity is immersed within an old extended stellar host galaxy (Loose & Thuan 1986; Kunth et al. 1988; Papaderos et al. 1996a) .
With an oxygen abundance 12 + log (O/H) ranging between 7. 1 and ∼8.4 BCDs are the most metal-deficient starforming galaxies known in the universe. They are thus excellent laboratories for studying star formation and other physical processes in nearly primordial conditions, similar to those at the time of galaxy formation. While all BCDs show subsolar chemical abundances, it is notoriously difficult to find extremely metaldeficient (12 + log (O/H) < ∼ 7.6) objects. The BCD abundance distribution peaks at 12 + log (O/H) ≈ 8 with a sharp drop-off at lower values.
One of the first BCDs discovered, I Zw 18 (Sargent & Searle 1970) with 12 + log (O/H) of 7.17 ± 0.01 in its northwest component and of 7.22 ± 0.02 in its southeast component continued to hold the record as the most metal-deficient BCD known for more than three decades. Only very recently, has this system displaced in the metallicity ranking by the BCD SBS 0335−052 W with an oxygen abundance 12 + log (O/H) = 7.12 ± 0.03 .
So far, less than a couple of ten BCDs with an oxygen abundance 12 + log(O/H) ≤ 7.6 have been discovered despite the existence of a extensive amount of data from large CCD sky surveys performed with modern telescopes. For instance, out of ∼50 000 Sloan Digital Sky Survey (SDSS) galaxy spectra Stasińska & Izotov (2003) and were able to extract only 310 galaxies with detected [O iii] λ4363 emission, allowing for a reliable oxygen abundance determination. This sample does not contain any extremely metal-deficient system, with 12 + log (O/H) ≤ 7.6. More recently, Izotov et al. (2006) based on a larger sample of ∼500 000 galaxies from the SDSS Data Release 3 also did not find galaxies with 12 + log (O/H) ≤ 7.6.
Continuing our search for nearby (redshift z < ∼ 0.1) metalpoor star-forming galaxies we focus here on a sample of candidate objects selected from the Two-Degree Field Galaxy Redshift Survey (2dFGRS Colless et al. 2001) . By visual inspection of the 2dFGRS 100 K Data Release, we have extracted ∼250 galaxy spectra with strong emission lines and blue continua. Out of this sample we have chosen 14 most promising metal-poor galaxy candidates with strong [O iii] λ4363 emission for follow-up observations. This is because the latter auroral line is easily detectable in high-temperature and hence lowmetallicity objects. Furthermore, this line can be used as a temperature diagnostic, allowing for a direct determination of the physical conditions and chemical composition of the ionized interstellar medium in galaxies. This criterion also picks out AGNs, which we have rejected by visual examination of each spectrum based on the specific relative intensities of some emis- In this paper we present spectroscopic and photometric follow-up observations of the 14 selected 2dFGRS objects. In addition, we include in our study 7 Tololo and 2 University of Michigan (UM) Survey emission-line galaxies (Salzer et al. 1989a,b; Terlevich et al. 1991) . The latter objects were included with the purpose of a) improving their abundance determinations and b) enhancing the efficiency of our observing programme, filling the gap in right ascension between 13 h and 22 h which was not covered by the galaxies from the 2dFGRS. This paper is organized as follows: the data acquisition and reduction are described in Sect. 2. Our results, based on the spectroscopic and photometric analysis, are presented in Sects. 3 and 4. We summarize our conclusions in Sect. 5.
Observations and data reduction

Spectroscopy
Long slit spectra of the sample galaxies in the wavelength range λλ3400−7400 were obtained with EFOSC2 (ESO Faint Object Spectrograph and Camera) mounted at the 3.6 m ESO telescope at La Silla. The programme was carried out in two separate 3-night observing runs, during the periods April 23−25, 2003 and September 30-October 2, 2003 . The observing conditions were photometric during two nights of the first run (April 24 and 25) but were subject to large sky transparency variations for the remaining nights.
The journal of observations is given in Table 1 with the target galaxies listed in order of increasing right ascension. All observations were performed with the same instrumental setup. We used grism #11 (λλ3400−7400) with grating 300 gr/mm and no second-order blocking filter. The long slit with a width of 1 was centered on the brightest H ii region of each galaxy. The spectra were binned along the spatial and dispersion axes resulting in a spatial scale along the slit of 0. 314 pixel −1 , and a spectral resolution of ∼13.2 Å (FWHM). Our sample galaxies were mostly observed at low airmass (<1.2, cf. Table 1 ). Spectroscopic observations at a higher airmass were carried out along the parallactic angle. Thus, no corrections for atmospheric refraction have been applied. The total exposure time of typically 1 h per target was split up into several subexposures (2−6) to allow for a more efficient cosmic ray rejection. Spectrophotometric standard stars were observed for flux calibration. The seeing varied between ∼0. 9 and ∼1. 6. In Fig. 1 we show the slit orientation for each object superimposed on a broad-band CCD V image taken during the same run.
The data reduction was carried out with the IRAF 1 software package. This includes bias-subtraction, flat-field correction, cosmic-ray removal, wavelength calibration, night sky background subtraction, correction for atmospheric extinction and absolute flux calibration of the two-dimensional spectrum.
Redshift-corrected one-dimensional spectra of the brightest H ii region in each galaxy (labeled a in Fig. 1 ) are shown in Fig. 2 . Additionally, we extracted spectra for several of the fainter H ii regions labeled in Fig. 1 . A summary of the spectroscopic properties of the H ii regions is given in Table 2 .
Photometry
All but one of the galaxies (Tol 1400−411) included in the spring 2003 sample were observed in the V band (5 min), whereas for the remaining galaxies both V and I exposures (5 min each) were taken. In either observing run we used EFOSC2 in its imaging mode and with a 2×2 pixel binning, yielding an instrumental scale of 0. 314 pixel −1 . The available exposures allow to derive surface brightness profiles (SBPs) down to typically µ = 26 mag/ in V, i.e. they are sufficiently deep for detecting the low-surface A reliable calibration using Landolt (1992) standards could only be established for two nights, April 24 and 25, 2003. A rough calibration is probably also possible for the first half of the night on September 30, 2003. For objects observed in the remaining nights the calibration had to rely by necessity on data from the literature. Part of these images was calibrated using total B and R magnitudes available from the SuperCOSMOS sky survey 3 . The accuracy of these magnitudes may vary from case to case and can be subject to systematic effects which are estimated to yield uncertainties of up to a few tenths of a magnitude. Additional uncertainties are introduced by the conversion of B and R magnitudes to V magnitudes for which we assumed throughout (B − V) ≈ 0.6 × (B − R). This approximative relation was derived by fitting evolutionary synthesis models computed with the PEGASE 2.0 code (Fioc & Rocca-Volmerange 1997) and refers to a stellar population with an age between 120 Myr and 10 Gyr forming with an exponentially decreasing star formation rate with an e-folding time of 1 Gyr. In those models we furthermore assumed a Salpeter initial mass function and a fixed stellar metallicity of Z /5. We did not take into account the effect of nebular line emission on broad band colours, as for the star formation history and the age interval considered here it has a negligible effect on the integral colors.
Note that an integral (B − V)/(B − R) colour ratio of ≈0.6 is also conform with model predictions for a present-day Sd galaxy (see, e.g., Bicker et al. 2004, for details ). An approximative Paz et al. (2003) and Lauberts & Valentijn (1989) , respectively. Likewise, we have estimated the V magnitude of 2dF 181442 from the B magnitude of Maddox et al. (1990) , assuming a mean B − V of 0.4 mag. As no I band magnitudes were available in the literature for the latter system and for 2dF 116230, we have vertically shifted their I band SBPs such as to match the central intensity of V band SBPs. This allows us to quantify the colour variation between the star-forming component and the LSB host galaxy. Finally, the V band exposure of Tol 1924−416 was calibrated using archival HST WFPC2 data (Proposal ID 6708, PI: Östlin) in V and I (filters F555W and F814W, respectively).
Surface photometry has been carried out for all sample galaxies except for 2dF 042049 and Tol 1400−411. The first system is too compact for its LSB host to be studied quantitatively and the second one could not be observed due to scheduling constraints. For a detailed discussion of the latter system the reader is referred, however, to Noeske et al. (2003) who investigated its photometric structure using deep near infrared JHK data. Surface brightness profiles ( Fig. 6 ) were derived using method iv described in Papaderos et al. (2002) and decomposed into the star-forming and LSB components following the procedure detailed in Noeske et al. (2003) . for which no V image was acquired we use instead a J band exposure from Noeske et al. (2003) . Selected H II regions from which 1D spectra were extracted are indicated. Note that the faint arc-like features in panels j) (Tol 1304−353) and m) (Tol 1334−326) are artefacts due to scattered light from nearby bright stars. In all panels north is up and east to the left. Table 3 lists photometric quantities for 21 galaxies in our sample. All tabulated values are corrected for Galactic absorption based on the extinction maps by Schlegel et al. (1989) available in NED 4 . In the first column of Table 3 we list the name and morphological type of each target according to the BCD classification scheme of Loose & Thuan (1986) . Column 2 gives the extrapolated central surface brightness µ E,0 (mag/ ) and exponential scale length α (kpc) of the LSB host galaxy, obtained by fitting an exponential model to the outer part of each SBP. In Col. 3 we tabulate the apparent m LSB and absolute M LSB magnitude of the LSB component in V, as derived from the exponential fits. The apparent and absolute V-band magnitude, computed from SBP integration are given in Col. 4, and Col. 5 lists the effective radius r eff (kpc) and mean surface brightness µ eff inside r eff . In Col. 6 we include the Petrosian radius r Petr (kpc) defined as the radius where the Petrosian η function (Petrosian 1976) decreases to a value of 1/3 (see, e.g., Takamiya 1999 ) and the apparent magnitude m Petr within that radius. Column 7 (first row) lists a light concentration index based on the radii r 80 and r 20 enclosing, respectively, 80% and 20% of the total V emission. In addition, in Col. 7 we tabulate the shape parameter 1/η of the Sérsic model which approximates best the observed V SBP. The ratio r 25 /r eff of the isophotal radius at 25 V mag/ and the effective radius are listed in Col. 8. In the same column we indicate the radius interval in which exponential fits to the LSB emission were applied. The fractional contribution of the LSB component to the total V light and, when available, the mean V − I colour within the fitted radius range are tabulated in Col. 9. In the last column of Table 3 we include the adopted distance in Mpc and the V band Galactic absorption in mag. Note that distances have been derived after correction of the measured redshifts (Table 1) 
Spectroscopic properties
Chemical abundances
The spectra of the brightest star-forming regions in our sample galaxies are characterized by strong nebular emission lines which are superposed on a blue stellar continuum (Fig. 2) . Twelve out of the 23 studied systems (those classified nE BCD) possess a single dominant H ii region, while in the remaining ones at least a second H ii region can be distinguished. In Fig. 2 we include only the spectrum of the brightest H ii region in each galaxy (region labeled a in Fig. 1 ).
Emission line fluxes were measured using Gaussian profile fitting. The errors of the line fluxes were calculated from the photon statistics in the non-flux-calibrated spectra. These uncertainties have been propagated in the calculations of the elemental abundance errors. Redshifts were derived using the observed wavelength of ∼10 to ∼20 strong emission lines in each spectrum. The redshift errors (Table 1) Table 4 for the brightest H ii region of each galaxy.
The electron temperature T e , ionic and total heavy element abundances were derived following Izotov et al. (1994 Izotov et al. ( , 1997a and Thuan et al. (1995) . Because of the low spectral resolution of our data the [S ii]λ6717 and λ6731 lines are blended. Therefore, we adopted throughout for the electron number density N e (S ii) a value of 100 cm −3 . Note that the precise value of the electron number density makes little difference in the derived abundances since in the low-density limit which holds for the H ii regions considered here, the element abundances do not depend sensitively on N e . The electron temperatures T e (O iii) and T e (O ii) for the high-and low-ionization zones in H ii regions, respectively, ionization correction factors (ICF), ionic and total heavy element abundances for oxygen, neon, argon and, when possible, for iron, in the brightest H ii regions (labeled "a" in Fig. 1 ) are included in Table 5 . Because the [N ii] λ6584 line is blended with Hα the nitrogen abundance could not be determined with sufficient accuracy using a two-gaussian deblending procedure. Therefore, we prefer not to include it in Table 5 . Table 2 contains a synoptic list of the spectroscopic properties of each H ii region selected along the slit in Fig. 1 .
In Fig. 3 we plot the log(Ne/O), log(Ar/O) and log(Fe/O) abundance ratios vs. oxygen abundance for the present and comparison samples. 2dFGRS galaxies are shown by large filled circles and Tololo and UM galaxies by open circles. We also include as filled squares Tol 1214-277 and Pox 186, both observed in the present runs but discussed in the separate papers by and Guseva et al. (2004) , respectively.
For comparison, we show by dots in Fig. 3 a sample of ∼100 well-studied low-metallicity BCDs from . All spectra in the present and comparison sample were reduced in a homogeneous manner according to the Izotov et al. (1994 Izotov et al. ( , 1997a prescriptions. We adopted the solar abundances from Asplund et al. (2005) (double large open circles in Fig. 3 ). The best determined ratio, Ne/O, increases slightly with increasing O/H (by ∼0.1 dex in the considered metallicity range) which, following Izotov et al. (2006) , could be explained by a stronger depletion of oxygen onto dust grains in higher-metallicity galaxies. At the same time, the Fe/O abundance ratio shows an underabundance of iron relative to oxygen as compared to solar, suggesting depletion of iron onto dust grains which is especially large for the high-metallicity galaxies. On the other hand, no evident depletion effects are present in the Ar/O abundance ratio vs. O abundance diagram. This is because a) the depletion of oxygen is small b) Ar is noble gas and is not locked in grains and c) the scatter of the Ar/O ratio is much larger than that of the Ne/O ratio and masks a possible weak trend with the oxygen abundance.
Overall, we see in Fig. 3 a good overlap of our sample galaxies with the comparison sample. An exception is 2dF 171716 (labeled 171716a) which shows a conspicuously large log(Ne/O) ratio, presumably because of a large error caused by the low Fig. 2 . Spectra of the brightest H ii region in each sample galaxy (labeled a in Fig. 1 ), reduced to zero redshift. In each panel we include the observed spectrum downscaled by different factors for a better visualization of strong emission lines. signal/noise ratio of the available spectrum. For this galaxy we extracted in addition 1D spectra of three regions, marked in Fig. 1 as b , c and b+c. Note that the weak neon line could not be measured in region c.
Next, we compare our results for the Tololo and UM objects with data from the literature. Using our technique for abundance determination and data for line intensities and equivalent widths from Kehrig et al. (2004) , Terlevich et al. (1991) and Telles & Terlevich (1995) we recalculated the ionic and element abundances for the Tololo and UM subsample. For some objects, the data from previous studies is not complete. For instance, the [O ii] λ3727 intensity is not available for UM 570 (Kehrig et al. 2004; Telles & Terlevich 1995) while the Hα line intensity is not available for UM 570 and Tol 2146−391 (Terlevich et al. 1991) . In those cases, we have complemented the literature data by our own, after scaling the measured [O ii]λ3727 or Hα line intensities relative to Hβ. In Fig. 4 we compare the oxygen (a) and neon (b) abundances for Tololo and UM galaxies with data by Terlevich et al. (1991) (filled small circles), Masegosa et al. (1994) (open circles) and Kehrig et al. (2004) and Telles & Terlevich (1995) (open triangles). In addition, we compare our oxygen abundance determination for Tol 1304−353 and Tol 1304−386 with that of Kobulnicky & Skillman (1996) Pagel et al. (1986) (filled triangles) and Campbell (1992) and Marconi et al. (1994) Fig. 4 indicates that there exist some discrepancies between our abundances and those calculated from the data of Terlevich et al. (1991) . The largest differences (∼0.3 dex) are seen for Tol 2138−405 and UM 570. Otherwise our determinations are, within formal errors, in agreement with published values.
More specifically, we confirm the low metallicity (12 + log (O/H) ∼ 7.7) of UM 559 and UM 570 discussed by (2000). Salzer et al. (1989a,b) and derived by Kehrig et al. (2004) . This is also the case for the oxygen abundance 12 + log (O/H) < ∼ 7.8 for Tol 2146−391 inferred by Kehrig et al. (2004) . With regard to Tol 1304−353 we obtain a relatively low oxygen abundance, 12 + log (O/H) ∼ 7.7, in accordance with determinations by Masegosa et al. (1994) , Kobulnicky & Skillman (1996) , Pagel et al. (1986) and Campbell (1992) . In summary, our 2dFGRS galaxy sample contains two very metal-deficient systems with an oxygen abundance 12 + log (O/H) ≤ 7.6 and another 7 galaxies with oxygen abundance 12 + log (O/H) < ∼ 7.8 (cf. Tables 2 and 5). We confirm previous oxygen abundance determinations for Tol 1304−353, Tol 2146−391, UM 559 and UM 570 to be 12 + log (O/H) ≤ 7.8.
New low-metallicity galaxies from the 2dFGRS
The present spectroscopic study of the 2dF Galaxy Redshift Survey led to the discovery of two new extremely metal-deficient emission-line galaxies, 2dF 171716 and 2dF 115901, with an oxygen abundance of 12 + log (O/H) ∼ 7.5 and ∼7.6, respectively. Thus, the gap between the three most metal-deficient BCDs known, SBS 0335−052 W&E (12 + log (O/H) = 7.12 and 7. 3, Izotov et al. 2005 3, Izotov et al. , 1997b , and I Zw 18 (12 + log (O/H) = 7.2, Searle & Sargent 1972; Izotov et al. 1999 , and references therein) and the main population of star-forming dwarf galaxies with a mean oxygen abundance 12 + log (O/H) > 7.6 is gradually filling.
The irregular star-forming galaxy 2dF 171716 (Fig. 1t ) contains two bright H ii regions located at the southwestern part of its blue, extended high-surface brightness component. In Fig. 5 we include the spectra of four emission-line regions along the slit labeled in Fig. 1t a, b , c and b+c. The electron temperature, ionic and heavy element abundances of the brightest H ii region a (labeled 171716a in Fig. 3 ) are subject to large uncertainties ( Table 2 ). In the second brightest H ii region b, however, where the signal-to-noise is higher we were able to obtain a more reliable oxygen abundance determination. The value 12 + log (O/H) = 7.38 ± 0.20 inferred for the extended and by ∼0.8 mag fainter region c should be considered with caution, as this could be affected by the low S/N [O iii]λ4363/Hβ intensity ratio. Relatively larger line fluxes and, correspondingly, smaller uncertainties in the heavy element abundances (Table 2) are obtained, however, when a 1D-spectrum is extracted within a larger 1 × 2. 77 aperture, which includes both regions b and c (labeled b+c in Fig. 1 ). From the analysis of all 1D-spectra in Fig. 5 , we can constrain the mean oxygen abundance of 2dF 171716 to be 12 + log (O/H) ∼ 7.5.
The BCD 2dF 115901 is the second most metal-poor galaxy in our 2dFGRS sample. Its bright (M V = −13.9 mag), compact H ii region a (cf. Fig. 1w) (Table 4) , suggests that more than 50% of the V-band emission originates from this line. The extreme importance of ionized gas emission to the luminosity budget of region a is also reflected on its measured EW(Hα), exceeding 2200 Å. In the adjacent region b, the Hβ flux is ∼90 times smaller than in region a and the [O iii] λ4363 emission line could not be detected, while the EW(Hα) remains very large ( Table 2 ). In the absence of direct electron temperature diagnostics, the metallicity of region b cannot be constrained with sufficient precision.
Photometric properties
The galaxy sample investigated here comprises mainly systems of the nE and iI morphological BCD types in the Loose & Thuan (1986) all targets qualify by their absolute magnitude (M V > −18 mag) as genuine dwarf galaxies.
This becomes clearer if instead of the total magnitude, one considers only the absolute magnitude M LSB of the LSB component (Col. 3 in Table 3 ), as derived by exponential fitting to the outer part of each SBP (cf. Fig. 6 ). Excluding Tol 2138−405, we obtain in that case a mean M LSB = −15.5 ± 1.4 (with a standard deviation about the mean of σ = 0.3), with Tol 1942−416 (M LSB ≈ −18 mag) being the intrinsically brightest member in our sample. In most of our sample galaxies, the SBP of the outer parts of the LSB host is well approximated by an exponential law, as is generally true for dwarf galaxies. The exponential scale length α of the LSB component ranges between 0.2 kpc (2dF 366973) and 1.7 kpc (2dF 169299) with a mean value 0.65 ± 0.4 (σ = 0.09) kpc. Thus, our sample contains no ultracompact systems with α < ∼ 120 pc, as for example I Zw 18 (Papaderos et al. 2002) and Pox 186 (α = 120 pc, Guseva et al. 2004 ) but rather displays structural properties typical for BCDs. This is illustrated in Fig. 7 where the present galaxy sample is compared with other dwarf galaxies, such as dwarf irregulars (dIs) and dwarf ellipticals (dEs), in the M LSB vs. log(α) plane (see Papaderos et al. 2002 , and references therein for details). In doing so, we have assumed throughout an average B − V colour of 0.5 mag for the systems studied here. An overlap between typical BCDs and our sample galaxies is also apparent from the upper panel of the same figure where M LSB is plotted against the central surface brightness µ E,0 of the LSB host galaxy. Similarly, the mean effective radius of r eff (kpc) = 0.61 ± 0.31 (σ = 0.09) of the present sample matches closely typical values for BCDs, as derived from optical and near infrared surface photometry (e.g., Cairós et al. 2001a; Guseva et al. 2001 Guseva et al. , 2003 Doublier et al. 2002; Noeske et al. 2003 Noeske et al. , 2005 .
The BCD nature of the emission-line galaxies discussed here is also reflected on the measured ratio of the effective radius r eff to the scale length α of the LSB component. For a negligible starburst component on top of a purely exponential LSB host, one would expect the observed effective radius to be approximately 1.7α. Conversely, a measured ratio r eff /(1.7α) < 1 is indicative of a central luminosity excess on top of the exponential host galaxy, which for the objects under study can be plausibly attributed to the starburst emission. As evident from Fig. 8 , the latter ratio is well below unity for all sample galaxies, irrespective of M LSB . The horizontal dashed gray lines in the same figure indicate the expected ratio r eff /(1.7α) when a centrally superposed star-forming source approximated here with an exponential component with a scale length α/4, is providing respectively 0%, 25%, 50% and 75% of the total BCD light.
The mean ratio r eff /1.7α = 0.62 ± 0.15 (σ = 0.03) for our sample clearly indicates a substantial luminosity contribution from the starburst. Indeed, from profile decomposition we infer the luminosity fraction of the host galaxy to be LSB/total = 0.52 ± 0.17 (σ = 0.03; Col. 9 in Table 3 ) in good agreement with both the low r eff /(1.7α) ratio and previous determinations of LSB/total in BCDs based on deep ground-based surface photometry (Papaderos et al. 1996b; Salzer & Norton 1999; Cairós et al. 2001a; Gil de Paz & Madore 2005) .
In summary, various lines of evidence indicate that most of the emission-line galaxies included in the present study show photometric properties typical for BCDs. That is, in order of importance, i) an LSB host galaxy with M LSB > ∼ −17 B mag, characterized by a central surface brightness µ B < 23 mag/ and a smaller exponential scale length than dIs/dEs of equal M LSB , ii) an optical LSB/total luminosity ratio < ∼ 0.5 and iii) an effective radius r eff < ∼ 0.6 kpc. Additionally, our sample galaxies possess in their majority a smooth circular or elliptical LSB host, as is the case for ∼90% of the local BCD population (the class of BCDs referred to as iE/nE in the Loose & Thuan scheme and numerous systems discovered in the UM survey).
Although spatially resolved colours are available for a few sample galaxies only, we consider it likely that the LSB host in most of the objects investigated here is composed of a several Gyr old stellar population, as is arguably the case for the overwhelming majority of nearby BCDs (Loose & Thuan 1986; Kunth et al. 1988; Papaderos et al. 1996a; Cairós et al. 2001a; Noeske et al. 2003; Gil de Paz & Madore 2005 , and references therein).
Probable exceptions to this trend are the two most metalpoor galaxies in our sample, 2dF 171716 and 2dF 115901 (12 + log (O/H) < 7.6). The V − I profile of the first system Fig. 7 . Comparison of the structural properties of the LSB host of our sample galaxies with those for BCDs and other types dwarf galaxies. Data for iE/nE BCDs are compiled from Cairós et al. (2001a) , Drinkwater & Hardy (1991) , Marlowe et al. (1997) , Noeske (1999) , Noeske et al. (2000) and Papaderos et al. (1996a) . Data for other types of dwarf galaxies (dI: dwarf irregulars, dE: dwarf ellipticals, LSB: lowsurface brightness) are taken from Binggeli & Cameron (1991 , 1993 , Bothun et al. (1991) , Caldwell & Bothun (1987) , Carignan & Beaulieu (1989) , Hopp & Schulte-Ladbeck (1991) , Patterson & Thuan (1996) , Vigroux et al. (1986) shows a practically constant colour of ∼0.3 mag, suggesting a uniformly young stellar age out to its Holmberg radius (Fig. 6) . Such a colour constancy is very uncommon among BCDs. These systems exhibit almost invariably a strong colour gradient inside their 25 B mag/ isophote as a typical signature of the increasing line-of-sight contribution of the underlying old LSB host to the measured intensity with increasing galactocentric radius (see, e.g., Papaderos et al. 1996a Papaderos et al. , 2002 Gil de Paz & Madore 2005) . The relatively small colour variation within 2dF 171716 with no clear distinction between high-surface brightness starforming regions and the surrounding fainter envelope is also apparent from the colour map in Fig. 9a . This was computed by subtracting the I band image from the V band image after both images were co-registered, smeared to the same angular resolution and calibrated. The colour map is displayed in the range read off the vertical bar to the right of the image (−0.1. . . 0.3 mag) and adjusted such that its axis origin coincides with the brightest H II region a. In order to better compare the broadband morphology with the color distribution we overlay on the V − I map V band contours between 21 and 24.25 mag arcsec −2 in steps of 0.25 mag. It is apparent that the colour of 2dF 171716 does Fig. 8 . Absolute V magnitude M LSB of the host galaxy vs. ratio r eff /1.7α, where r eff denotes the effective radius of our sample galaxies and α is the exponential scale length of the LSB host. A ratio r eff /1.7α ≈ 1 is expected for a purely exponential intensity profile, that is, in the case when the luminosity contribution of the starburst is negligible. Horizontal lines indicate the expected r eff /1.7α ratio when an exponentially distributed young stellar population with a scale length α/4, providing 25%, 50% and 75% of the total galaxy's light, is superposed on the LSB component. not gradually increase towards its LSB periphery, as typically is the case in BCDs, but it shows an irregular pattern with a mean value of ∼0.3 mag. Clearly, deeper spectroscopic and photometric data are needed to decisively check whether or not this emission-line galaxy is embedded within a more extended and faint stellar component with redder colours.
Likewise, the evolutionary status of 2dF 115901 cannot be firmly constrained from the available data. This system displays a strong colour gradient inside R * = 2 and very blue V − I colours (≈-1 mag) in its starburst region (see Figs. 6 and 9b ). Whereas such a colour index is far too blue to be accounted for by any stellar population, it can readily be explained if optical broadband fluxes are severely contaminated by intense nebular forbidden and Balmer line emission. This is indeed the case here, given that the measured equivalent width of the [O iii]λ5007 attains values as large as ≈2000 Å (cf. Table 4 ). While for most star-forming galaxies at z ≈ 0 corrections of broad band colours for the contribution of ionized gas emission are small ( < ∼ 0.05 mag in B − V, see Salzer et al. 1989a) , there are several well-documented cases among BCDs where ample ionized gas emission falsifies colours by more than 0.5 mag, not only in the close vicinity of young stellar clusters, but even on a global spatial scale. Most notable examples are the young BCD candidates I Zw 18 (Papaderos et al. 2002) and SBS 0335-052 E (Izotov et al. 1997b; Papaderos et al. 1998) .
As apparent from Fig. 6 , the radial colour profile of 2dF 115901 levels off for R * > ∼ 2 · r eff to a relatively blue mean value of V − I = 0.3 ± 0.2 mag, suggesting the presence of a predominantly young stellar population in its LSB host galaxy. This fact, in connection with a subtle systematic colour variation between the redder northeastern and bluer southwestern part of the LSB component calls for follow-up investigations of the dynamical and evolutionary status of this extremely metal-deficient BCD using deeper data.
A third system whose further investigation is likely of great interest is 2dF 169299 (Fig. 9c ). This irregular system displaying a ∆-like morphology with two fanlike extentions towards NE, bears close resemblance to the BCD II Zw 40 (Sargent & Searle 1970) . These two systems are also fairly similar with regard to their absolute V magnitude (−17.6 mag for II Zw 40 Cairós et al. 2001a , as compared to −17.7 mag for 2dF 169299). They differ, however, in the exponential scale length of their LSB component which in the case of 2dF 169299 is twice as large as in II Zw 40 (1.7 kpc as compared to <0.8 kpc; Cairós et al. 2001a; Gil de Paz & Madore 2005) . As evident from the colour map of the BCD the brightest star-forming region a (V − I ≈ −0.3) is surrounded by blue (0. . . 0.1 mag) patches along the northeastern extentions and at the position of region b. The V − I colour in the LSB component is comparatively blue, ∼0.4 mag, possibly indicating a relatively young evolutionary state, provided that extended ionized gas emission does not significantly affect colours in the outskirts of this system.
Clearly, the sensitivity and photometric accuracy of the available broadband data are not sufficient for a conclusive study of the evolutionary status of the three aforementioned BCDs. This kind of analysis was outside the scope and technical design of our observations, which have been solely optimized for the search of metal-deficient emission-line galaxies. In view of the present results, however, a closer investigation of the latter systems using deep follow-up imagery and spatially resolved spectroscopy is apparently of great interest.
Summary
We have extracted from the Two-Degree Field Galaxy Redshift Survey (2dFGRS) 100 K Data Release a sample of 14 emissionline galaxies with a relatively strong [O iii] λ4363 emission line which appear to be promising candidates for being new lowmetallicity star-forming galaxies. Spectroscopic and photometric studies of this sample, and of 7 Tololo and 2 UM additional galaxies were carried out using observations obtained with the ESO 3.6 m telescope at La Silla.
For the majority of our sample galaxies, broad-band imaging reveals a low-surface brightness (LSB) host galaxy extending well beyond the star-forming component. As surface photometry in V for all objects and in I for some objects indicates, this LSB host is well approximated by an exponential fitting law and provides approximately half of the total V emission, as is generally the case for blue compact dwarf (BCD) galaxies. Moreover, our photometric analysis indicates that the spectroscopically selected galaxies studied here are indistinguishable from BCDs regarding the structural properties (e.g., central surface brightness and exponential scale length) of their LSB host. These facts establish a posteriori the BCD nature of our sample galaxies.
Based on longslit spectroscopy, we identify seven 2dF galaxies with an oxygen abundance 12 + log (O/H) < ∼ 7.8, and confirm previous claims that the star-forming systems Tol 1304−353, Tol 2146−391, UM 559 and UM 570 also have 12 + log (O/H) ≤ 7.8. Additionally, we find that the distributions of our sample galaxies in the 12 + log (O/H) vs. log(Ne/O), log(Ar/O) and log(Fe/O) diagrams are similar to those of a comparison sample of ∼100 emission-line galaxies from .
Most importantly, we report the discovery of two galaxies, 2dF 115901 and 2dF 171716, with an oxygen abundance 12 + log (O/H) ∼ 7.6 and ∼7.5, respectively. This allows us to go another step forward in filling the gap between the most metal-deficient star-forming galaxies known SBS 0335-052 W&E (12 + log (O/H) = 7.1 and 7.3, respectively) and I Zw 18 (12 + log (O/H) = 7.2) and the majority of BCDs with a mean oxygen abundance 12 + log (O/H) > 7.6. (1986) classification scheme. µ E,0 , α: central V surface brightness (mag/ ) and exponential scale length (kpc) of the LSB host galaxy. m LSB , M LSB : apparent and absolute V magnitude of the LSB host galaxy (mag). m, M: total apparent and absolute V magnitude (mag) derived from SBP integration. r eff , µ eff : V band effective radius (kpc) and mean surface brightness (mag/ ) inside r eff . r Petr , m Petr : Petrosian radius (kpc) and apparent magnitude (mag) inside r Petr . log(r 80 /r 20 ): light concentration index based on the ratio of the radius r 80 and r 20 enclosing, respectively, 80% and 20% of the total V light. 1/η: Sérsic exponent of the V SBP. r eff /r 25 : ratio of the isophotal radius at 25 V mag/ and the effective radius. LSB/total, (V − I) host : luminosity fraction in the V band and mean V − I colour of the host galaxy. D, A V : adopted distance in Mpc and V band Galactic absorption in mag. 
